. · -1-Chemical Shielding Tensors of 1 3 c in Solid Dimethyl Oxalate (1) We recently reported the full chemical ·shielding tensors for 13 c in the hydroxyl and carboxyl groups of tartrate ion in single crystals of ammonium tartrate. (Z, 3 ) These tensors are beginning to .shed some light on the nature and anisotropy of chemical shielding, and some trends are beginning to emerge. It is clear, however, that this area, although promising, is at a very preliminary and premature stage, and further measurements are necessary before any reliable generalizations can be inferred, or any basis for critical testing of shielding theories can be developed. In this communication, we present a preliminary report of the 13 G shielding. tensors measured i~·a single crystal of dimethyl oxalate. These tensors should be useful for comparison with the only other reported full measurements in carbon-oxygen groups: 13 C = 0 in benzophenone, ( 4 ) 13 C-OH and 13 CO ~ in tartrate(Z,J) and 13 COin calcite. (S) 2 3 Figure 1 shows proton-enhanced and decoupled 13 c nmr spectra ( 6 ) from a single crystal of dimethyl oxalate in two orientations, with the static external field H having directions cosines of (a) .2183, 0 * -.8371~ -.5015 nnd (h) .8392 1 .024'•• .51,]2 ret:pect:lvl·Jy wllh tlw a , b,c, crystallographic axes. Such signal/noise ratios are achieved (6 7) both by multiple contact and by total cross-polarization experiments. '
The dimethyl oxalate molecule possesses a c-~enter of symmetry, and_ the (8) .· unit cell contains tlvO (invcrsj_on)-inequivalcnt molecules; thus, In.our case, the unique axis corresponds to the least shielding (most paramagnetic shift) and appears to lie roughly along the : C = 0 bond. It remains to be seen whether or not these characteristics will appear in other cases and can thus serve as analytical "fingerprints" for structure and orientation.
The shielding values for the methyl group are similar to those for methanol and to values previously determined roughly in powder . (10) spectra.
Interestingly enough, the principal axes are related not to the local orientation of the methyl groups,·but rather to the symmetry of the carbonyl groups, the most shielded axis corresponding to a lying along a c = 0 axis (±5°), and a perpendicular . 33 22 to a molecular plane. The assignment to particular molecules is not clear in this case and is under further study. It thus appears that the methyl 13 C-chemical shielding tensor is very susceptible to 11 through-space" effects from the carbonyl groups. However, these results are preliminary and tentative and further experiments will This report was prepared as an account of work sponsored by the United States Government. Neither the United States nor the United States Atomic Energy Commission, nor any of their employees, nor any of their contractors, subcontractors, or their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, product or process disclosed, or represents that its use would not infringe privately owned rights.
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